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sulting from neutron capture and inelastic scattering in air. The energy 
deposition data for line-beam sources and for point isotropic sources were 
found to compare favorably with similar data reported in the literature. 

The RENDER procedure was run utilizing energy deposition data from the conica 
source-data base for a 9-to-10-MeV gamma-ray source and the results of the 
convolution over source emission direction and time were found to be in good 
agreement with the input data, indicating that the RENDER procedure performs 
the time-and-angle convolution correctly. 


i weandd II through IV of this report present tabulated data on the time- 

| dependent energy deposition in air versus range for neutron and gamma-ray 
{point isotropic sources and for secondary gamma rays generated by point 
tisotropic neutron sources. Also given in Vol. V are curve-fit coefficients 
ba use in computing the energy deposition in air vs distance and source 
:emission angle for line-beam sources of neutrons and gamma rays. Coefficient 


data are also given for secondary gamma-ray energy deposition by line-beam 
| neutron sources. 
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I. INTRODUCTION 


This is the third volume of a five-volume report which presents 
the results of an extensive parameter study on gamma ray, neutron and 
neutron-produced secondary gamma-ray energy deposition in a homogeneous 
medium of air (p#1.225X10 g/cm?) and describes a computer procedure 
(RENDER) which was developed to utilize the parametric data when computing 
the time and spatial distributions of the energy deposition in air for 


anis’atropic nuclear sources. 


S 


This volume presents calculated time-dependent energy deposition 
data for point isotropic neutron sources emitting radiation in the source 
energy intervals listed in Table I. The radial intervals used in storing 
the energy deposition data are given in Table II. The delay time inter- 
vals used to store the energy deposition data are given in Table III. The 
delay time is the time of energy deposition minus the time of arrival of 
the uncollided radiation. All source photons were emitted instantaneously 
by the source. The calculational methods used to compute the energy 


deposition data are described in Vol. I of this report. <_ 


The time-dependent energy deposition data in units of keV a eee / 
source neutron vs radial distance are given in Tables IV through XXII. 
The numbers at the bottom of each column in these tables are the total 
time-dependent energy deposition (keV sec /source neutron) occurring 
within 1500 meters from the source. The energy deposition data includes 
the contribution by neutrons that underwent first-order scattering events 
within the energy deposition volume as well as those contributions by 
neutrons that underwent first-order scattering outside of the energy 
deposition volume before scattering and losing energy in the deposition 


volume. 


The time-integrated total energy deposition data vs radial distance 
and source-energy interval are also listed in Table XXIII for point-iso- 


tropic neutron sources. The units for the neutron energy deposition data 


a rnnenry semen 


2 


are keV = Jeource neutron. The energy deposition data given in 
Table XXIII can be converted to air kerma rate (exposure rate in 
air, p = 1.225x10~> afen”) by multiplying the energy deposition 
data by 4.708x10"1, The units of the resulting air kerma rate are 
rad br feource neutron ean”. 


TABLE I. SOURCE ENERGY INTERVAL BOUNDS USED FOR 
NEUTRON PROBLEMS 


Neutron Source 
Energy Intervals (Mev) 
0.001 - 0.00335 
0.00335 - 0.0912 
0.0912 - 0.0248 
0.0248 - 0.0676 
0.0676 - 0.184 
0.184 - 0.303 
0.303 - 0.50 
0.50 - 0.823 
0.823 - 1.353 
1.353 - 1.738 
1.738 - 2.232 
2.232 - 2.865 
2.865 - 3.680 
3.680 - 6.070 
6.070 - 7.790 
7.790 - 10.0 
10.0 - 12.0 
12.0 - 13.5 
13.5 - 15.0 


TABLE II. RADIAL INTERVALS USED TO DEFINE 
DEPOSITION GEOMETRY 


Radial Interval 
(m) 
C=: 16 
10 - 20 
40 
60 
80 


125 

150 

175 

200 

250 

300 

350 

400 

450 

500 

- 600 

- 800 

800 - 1000 
1000 - 1200 
1200 - 1500 


TABLE III. BOUNDS OF DEPOSITION TIME INTERVALS 
USED IN NEUTRON PROBLEMS 


Deposition Time Interval 


100 

200 
400 

700 
1000 
2000 
3500 
15000 
100,000 


TIME-DEPENDENT ENERGY DEPOSITION IN AIR VS RADIAL DISTANCE FROM A POINT 


TABLE IV. 


ISOTROPIC NEUTRON SOURCE EMITTING UNIFORMLY IN THE ENERGY INTERVAL FROM 


0.001 TO 0.00325 MeV 


/source neutron) 


DELAY TIME (SEC) 
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TABLE IV. 


(keV ~ ace “fagures neutron) 


TIME (SEC) 
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